Chinese hamster ovary cell mutants defective in peroxisome biogenesis. Comparison to Zellweger syndrome.
We have previously reported the isolation of Chinese hamster ovary (CHO) cell mutants that are defective in the biosynthesis of plasmalogens, deficient in at least two peroxisomal enzymes (dihydroxyacetonephosphate (DHAP) acyltransferase and alkyl-DHAP synthase), and in which catalase is not found within peroxisomes (Zoeller, R. A., and Raetz, C. R. H. (1986) Proc. Natl. Acad. Sci. U.S.A. 83, 5170). We now provide further evidence that three such strains are more generally defective in peroxisome biogenesis. Electron microscopic cytochemistry revealed that the mutants did not contain recognizable peroxisomes. However, immunofluorescence microscopy using an antibody directed against peroxisomal integral membrane proteins revealed the presence of peroxisomal membrane ghosts resembling those seen in cells of patients suffering from one of the human peroxisomal disorders, Zellweger syndrome. Immunoblot analyses, using antibodies specific for peroxisomal matrix proteins, demonstrated deficiencies of peroxisomal proteins in the mutant CHO cells that were similar to those in Zellweger syndrome. Fusion of a CHO mutant with fibroblasts obtained from Zellweger patients resulted in restoration of peroxisomal dihydroxyacetonephosphate acyltransferase and peroxisomal acyl-coenzyme A oxidation activities. The hybrid cells also regained the ability to synthesize plasmenylethanolamine. Moreover, normal peroxisomes were seen by immunofluorescence in the hybrid cells. These results indicate that the hybrid cells have recovered the ability to assemble peroxisomes and that, although the mutant CHO cells are biochemically and morphologically very similar to cells from patients with Zellweger syndrome, the genetic lesions are distinct. Our somatic cell mutants should be useful in identifying factors and genes involved in peroxisome biogenesis and may aid the genetic categorization of the various peroxisomal disorders.